A study was made to determine whether HIV-infected patients with prolonged virological control suffer subclinical neurocognitive problems capable of interfering with driving skills, compared with the general population, and to explore the possible existence of differences between those treated with and without efavirenz. Material and Methods: We included 40 patients without history of neoplasm, psychiatric disorders or infections of the central nervous system associated or not to HIV, with stable and effective antiretroviral therapy during at least 48 months. Use was made of the ASDE DRIVER TEST N-845 standardized by the Spanish traffic authorities, and for which data corresponding to the Spanish general population were obtained from the manufacturer of the test battery. The Student t-test was used to compare the different variables with the population standards, and the comparison of proportions Z-statistic was used to determine the proportion of subjects above the accepted limit of normality cutoff point. These analyses were replicated for the two sub-samples (with or without efavirenz therapy), with a 95% confidence level. The SPSS version 15 statistical package and Epidat 3.1 program were used. Results: The scores obtained in the HIV group were significantly poorer in the anticipation speed tests and in one of the multiple reactions test, though better results were obtained in the bimanual visual-motor coordination test. There were no differences in the percentages of patients with scores below the recommended limits. On comparing the treatment subgroups (efavirenz versus protease inhibitor), no differences were recorded in any of the study variables, and the differences with respect to the general population were the same as those described for the global group. Conclusions: Little differences were observed in driving skills in HIV well controlled HIV patients of minor clinical significance, and no differences were found in driving skills between the patients administered Efavirenz and those receiving protease inhibitor treatments.
Introduction
Infection produced by the human immunodeficiency virus (HIV) has become a treatable chronic disease in which the current therapies aim to secure virological control and immunological recovery, but also to preserve patient quality of life with a view to allowing the return to normal social and occupational life.
The preferential treatment protocols often include efavirenz (EFV). This drug has effects upon the central nervous system (CNS) that are particularly intense in the first weeks of therapy, but which become attenuated over time. Nevertheless, some authors have reported sleep and mood disturbances, apathy and concentration difficulties in patients subjected to chronic treatment with EFV [1] [2] [3] .
On the other hand, there is great interest in exploring the neurocognitive disorders experienced by HIV-infected patients under conditions of virological control and immunological recovery. Subcortical and cortical disorders have been described in 30% -70% of all well controlled patients, mostly in the form of asymptomatic alterations or minor neurocognitive disorders. Such alterations have been associated to factors such as CD4 nadir, antiviral drug penetration of the CNS, or immune activetion [4, 5] . Some studies have described increased patient driving risk as a result of these alterations [6, 7] .
The present study aims to determine whether HIV-infected patients with prolonged virological control suffer subclinical neurocognitive problems capable of interfering with driving skills, compared with the general population, and to explore the possible existence of differences between those treated with and without efavirenz.
of HIV-infected patients with the data referred to the general population. Those patients meeting the following criteria were consecutively included until and estimated sample size of 40 was reached:  A diagnosis of HIV infection.  Stable and effective antiretroviral therapy (ART) maintaining viremias below the limit of detection for at least 48 months. Viral blips were not excluded, provided viremia returned to undetectable levels, with no appearance of resistances or need for modifications in ART.  Maintenance during the mentioned time of the same treatment with EFV or with one of the protease inhibitors (PIs).  Compilation of a full clinical history.
Patients with a history of neoplasms or infections of the CNS associated or not to HIV were excluded, as were patients suffering psychiatric disorders and subjected to treatments capable of interfering with the results (neuroleptics, benzodiazepines, hypnotics, or active drug abuse). Non-sedating antidepressants and stable maintenance therapy with methadone were allowed.
The exposure variables were assignation to the HIV infection group or the general population, while the outcome variables were those obtained after applying the psycho-technical ASDE DRIVER TEST N-845 standardized by the Spanish traffic authorities, and which comprises four groups of tests:  Anticipation speed: Measures subject capacity to perceive speeds.  Bimanual visual-motor coordination: Evaluates subject coordination of both hands simultaneously and independently.  Multiple reaction times: Evaluates time and precision in responding to a stimulus of the four extremities.  Concentration alteration and resistance to monotony test. All tests were preceded by a learning phase to ensure motivation and understanding of the test. The data corresponding to the Spanish general population were obtained from the manufacturer of the test battery.
In addition, information was collected referred to educational level, the use of methadone, alcohol abuse, and CD4 current count and nadir.
Regarding the statistical analysis, we first made a descriptive study of the HIV-infected patient group-quantitative variables being reported as their central tendency (mean and median) and dispersion measures (standard deviation), and qualitative variables as absolute and relative (%) frequencies. The Student t-test was used to compare the different variables with the population standards in the cases of quantitative variables (after confirming normal distribution). For each outcome variable we likewise used the Z-statistic to determine the proportion of subjects above the accepted limit of normality cutoff point. These analyses were applied to both subsamples (with or without EFV therapy). A 95% confidence level was considered in all contrasts. Creation of the HIV-infected patient database and calculation of the descriptive parameters were based on the SPSS version 15 statistical package, while the Epidat 3.1 program was used for the bivariate analysis. A p < 0.05 was considered of statistic significance.
Results
The baseline characteristics of the patients are shown in Table 1 . Compared with the general population data, the scores in the HIV-infected patient group were significantly poorer in one of the anticipation speed tests (mean deviation time (p = 0.03)) and in one of the multiple reaction tests (mean reaction time (p = 0.05)). In contrast, in relation to bimanual visual-motor coordination, the HIV-infected patients obtained better results in all three tests (p < 0.01). There were no differences in the percentages of patients with scores below the recommended limits versus the general population, in any of the tests. On comparing the treatment subgroups (EFV versus PI), no differences were recorded in any of the study variables, and the differences with respect to the general population were the same as those described for the global group.
Comments
Driving is a complex activity requiring the integration of perception, attention and motor response. The ASDE DRIVER TEST N-845 [8] is a test battery with equipment homologated by the Spanish traffic authorities, designed to assess psychological and physical aptitude for obtaining the driving license in Spain. The battery includes tests relating to anticipation speed, bimanual visual-motor coordination, multiple reaction times, concentrated attention, and resistance to monotony. Aptitude is declared by the examiner after the global evaluation, though it is considered that the results should exceed percentile 10 in the reference tables. The ASDE DRI-VER TEST N-845 has also been used to assess driving aptitude in other scenarios such as dementias [9] and residents after the duty shift [10] . The great interest in neurocognitive disorders among well controlled HIV-infected patients is not without controversy [11, 12] . The results of our study support the existence of small differences in driving skill between these patients and the general population-with poorer results in some of the tests referred to anticipation speed and reaction time, but with better performance in bimanual coordination. Given the different age distribution with respect to the reference tables of the general population (data not shown), poorer performance could have greater importance. In contrast, the good results obtained in terms of bimanual coordination among the HIV-infected patients possibly could be attributed in part to widespread playing of videogames, which exercises skills of this kind.
On the other hand, EFV is well known to induce CNS alterations in the first weeks of treatment [13] . The effects over the long term are less clear, and in the present study we found no differences in test performance among the patients administered EFV versus those treated with PIs. Assignment to treatment based on supervising physician criterion could interfere with interpretation of these results, and factors such as a lower CD4 nadir among the patients treated with PIs theoretically would favor greater neurocognitive alterations in this group-a situation no observed in our study, however.
The strength of our study is that it involves a highly selected group of patients with few comorbidities, and who have received stable ART for long periods of time. In contrast, a limitation of the study is the fact that treatment assignment was based on physician criterion; as a result, there were baseline differences in relation to CD4 nadir and current count.
Conclusion
Assuming the limitations inherent to non-randomized, cross-sectional studies, we observed minor differences in test performance among the HIV-infected patients versus the data contained in the normality tables. These differences are of arguable clinical significance, and no differences were found in driving skills between the patients administered EFV and those receiving PI treatment on a chronic basis. Further studies are needed to evaluate the effects of EFV in the first weeks of treatment.
